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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 5 

[0001] The present invention relates to an exhaust 
emission purification apparatus for an internal combus- 
tion engine or, in particular, to an exhaust emission pu- 
rification apparatus for an internal combustion engine 
using a lean NO x catalyst. 

2. Description of the Related Art 

[0002] A three-way catalyst for purifying carbon mon- 
oxide, hydrocarbon and nitrogen oxides at the same 
time has found application as an exhaust emission pu- 
rification apparatus for an internal combustion engine. 
For the exhaust emission gas to be efficiently purified 
by a three-way catalyst, however, it is necessary that 
the air-fuel ratio of the mixture supplied to the internal 
combustion engine is maintained at substantially a sto- 
ichiometric air-fuel ratio. 

[0003] However, in the case where a three-way cata- 
lyst is used for a lean-burn internal combustion engine 
in which the air-fuel ratio of the mixture is set lean while 
the vehicle is running normally in order to reduce the 
fuel consumption, the carbon monoxide and hydrocar- 
bon can be removed but the nitrogen oxide cannot be 
removed. For this reason, a lean NO x catalyst using ze- 
olite ion-exchanged with a transition metal has been de- 
veloped and finds practical applications. 
[0004] When NO x is to be purified by the lean NO x 
catalyst, the presence of a hydrocarbon is essential, and 
it is necessary to supply a hydrocarbon upstream of the 
lean NO x catalyst. 

[0005] Because the hydrocarbon thus supplied gen- 
erates heat when being oxidized in the lean NO x cata- 
lyst, the temperature of the lean NO x catalyst increases 
excessively and sometimes deviates from a tempera- 
ture range (window) in which the catalyst is to be oper- 
ated. 

[0006] In an attempt to solve this problem, document 
JP-A-04-214919 proposes an exhaust emission purifi- 
cation apparatus for internal combustion engines, in 
which the amount of hydrocarbon to be supplied is con- 
trolled on the basis of the state variables (including the 
lean NO x catalyst temperature, the space velocity rep- 
resenting the exhaust gas flow rate through the lean 
NO x catalyst, or the engine speed and the accelerator 
opening) representing the operating conditions of the 
lean NO x catalyst. 

[0007] Further, JP-A-08-049526 discloses an exhaust 
emission gas purification apparatus and method in 
which the supply of hydrocarbon is decreased or 
stopped when the temperature at the outlet or center of 
a lean NO x catalyst exceeds a predetermined tempera- 
ture. 



[0008] Finally, document EP-A-0 498 598 discloses 
an exhaust emission gas purification system according 
to the preambles of claims 1 and 8, respectively. A long- 
term thermal degradation of a lean NO x catalyst is com- 
pensated by calculating the catalyst degradation extent 
on the basis of a temperature difference between an ex- 
haust gas temperature detected by temperature sen- 
sors at the inlet and the outlet of the lean NO x catalyst 
and by providing a proper hydrocarbon supply amount 
which prevents the temperature of the catalyst from de- 
viating outside a temperature window for achieving a 
proper purification rate. The larger the catalyst degra- 
dation extent is, the more hydrocarbon is supplied to the 
catalyst to change the catalyst temperature to a higher 
temperature side. In this way, the catalyst can be oper- 
ated with a considerably high NO x purification rate even 
after the catalyst has been thermally degraded. 

SUMMARY OF THE INVENTION 

[0009] According to the state of the art, however, the 
amount of hydrocarbon to be supplied corresponds to 
state variables which are substantially steady. Under 
transient operating conditions such as accelerating or 
decelerating conditions, a catalyst temperature devia- 
tion to outside the desired temperature window and a 
deterioration of the purification rate are unavoidable. 
[0010] Fig. 1 is a diagram for explaining the above- 
mentioned problem, in which the abscissa represents 
the time and the ordinate the temperature. 
[0011] Specifically, in the steady state at and before 
time tj, the catalyst temperature T c is higher than the 
exhaust gas emission temperature T gj at the catalyst in- 
let due to heat generated by the oxidation of the supplied 
hydrocarbon. 

[001 2] When the acceleration starts at time t t , the inlet 
exhaust gas temperature T^ rises, so that the lean NO x 
catalyst begins to be heated after t 2 when the inlet ex- 
haust gas temperature T gi exceeds the catalyst temper- 
ature T c . 

[0013] Due to the thermal capacity of the lean NO x 
catalyst, however, the catalyst temperature T c does not 
rise immediately, but begins to rise only at t 3 , and devi- 
ates from the temperature window at the time t 4 . 
[001 4] The same problem occurs also in the deceler- 
ation condition, when the catalyst temperature T c begins 
to drop and deviates from the temperature window some 
time after the deceleration starts. 
[0015] The present invention has been developed in 
view of the above-mentioned problem, and the object 
thereof is to provide an exhaust emission gas purifica- 
tion apparatus and method for an internal combustion 
engine capable of maintaining a proper purification rate 
even under transient operating conditions of the internal 
combustion engine. 

[0016] The above object is achieved by an exhaust 
emission gas purification apparatus as set out in claim 
1 and by an exhaust emission gas purification method 



15 



20 



25 



30 



35 



40 



45 



50 



3 



EP 0 822 323 B1 



4 



as set out in claim 8. 

[0017] In this apparatus and method, the basic 
amount of hydrocarbon supplied for reducing NO x is cor- 
rected when the temperature difference between the in- 
let exhaust gas temperature and the catalyst tempera- 
ture deviates from a predetermined value co respond- 
ing to the amount of heat generated by the basic amount 
of hydrocarbon. Even in the case where the inlet ex- 
haust gas temperature undergoes a transient fluctua- 
tion, therefore, an excessive temperature fluctuation of 
the lean NO x catalyst can be suppressed, thereby pre- 
venting the lean NO x catalyst temperature from deviat- 
ing outside a desired window set for achieving a proper 
purification rate. 

[0018] A diesel fuel injection hole 311 is inserted in 
the exhaust pipe 306 upstream of the exhaust gas pu- 
rification apparatus 307. The diesel fuel stored in a die- 
sel fuel tank 312, pressured by a diesel fuel pump 313 
and functioning as a NO x reducing agent is injected into 
the exhaust gas. The injected amount of the diesel fuel 
thus is controlled by adjusting the opening of a solenoid 
valve 314. 

[0019] An inlet exhaust gas temperature sensor 321 
and an outlet exhaust gas temperature sensor 322 for 
detecting the temperature of the exhaust gas are in- 
stalled at the inlet and the output, respectively, of the 
exhaust gas purification apparatus 307. According to 
this embodiment, it is difficult to detect the temperature 
of the lean NO x catalyst directly, and therefore the tem- 
perature detected by the outlet exhaust gas temperature 
sensor 322 is used as a catalyst temperature. 
[0020] The exhaust gas purification apparatus for the 
internal combustion engine described above is control- 
led by a controller 33 constituting a microcomputer sys- 
tem. The controller 33 includes a bus 331 , a CPU 332, 
a memory 333, an output interface 334 and an input in- 
terface 335 built around the bus 331 . 
[0021] The input interface 335 is connected with an 
internal combustion engine speed sensor 304, an air 
flowmeter 302, an inlet exhaust gas temperature sensor 
321 and an outlet exhaust gas temperature sensor 322. 
The outlet interface 334 is connected with the solenoid 
valve 314. 

[0022] Fig. 3 is a flowchart showing a diesel fuel sup- 
ply amount control routine stored in the memory 33 and 
executed in the CPU 332. 

[0023] Step 402 fetches the intake air amount Q a de- 
tected by the air flowmeter 302, the inlet exhaust gas 
temperature T gi detected by the inlet exhaust gas tem- 
perature sensor 321 and the outlet exhaust gas temper- 
ature Tgo detected by the outlet exhaust gas tempera- 
ture sensor 322. 

[0024] Step 404 calculates the space velocity SV 
which is a state variable representing the operating con- 
ditions of the exhaust gas purification apparatus 307 on 
the basis of the intake air amount Q a . 



SV <- SV (Q a ) 

[0025] Then, step 406 calculates the basic diesel fuel 
5 supply amount HC^^ as a fu nction of the outlet exhaust 
gas temperature T^ used in place of the catalyst tem- 
perature and the space velocity SV. 

HCb^HC^fSV.Tg,) 

[0026] Fig. 4 is a map for determining the basic diesel 
fuel supply amount HC base , in which the abscissa rep- 
resents the space velocity SV, the ordinate the outlet 
exhaust gas temperature T^ and the contour lines the 
basic diesel fuel supply amount HC^,^. The basic die- 
sel fuel supply amount HC^^ increases progressively 
from HCbaseQ toward HC base3 . Further, Fig. 4 shows 
cross sections taken in lines X^X-,, X 2 -X 2 , X 3 -X 3 . 
[0027] Specifically, the basic diesel fuel supply 
amount HC base assumes an angular shape in the win- 
dow area with the supply amount which is highest at the 
center and reduced progressively toward the bounda- 
ries. Upon deviation from the window, the supply 
amount becomes zero. In other words, the height of 
each cross section represents the basic diesel fuel sup- 
ply amount HC base . 

[0028] More specifically, the basic diesel fuel supply 
amount HCb^ has an angular shape which is progres- 
sively higher toward the upper right (in the direction of 
arrow Y). In this way, the basic diesel fuel supply amount 
HC base increases. 

[0029] Step 408 calculates the temperature differ- 
ence AT between the inlet exhaust gas temperature T gj 
and the outlet exhaust gas temperature T go . Step 410 
calculates the correcting diesel fuel supply amount AHC 
as a function of the temperature difference AT 

AT^VTg. 



AHC <- AHC (AT) 

[0030] Fig. 5 is a map for determining the correcting 
diesel fuel supply amount AHC, in which the abscissa 
represents the temperature difference AT and the ordi- 
nate the correcting diesel fuel supply amount AHC. 
[0031 ] Specifically, in order to set the correcting diesel 
fuel supply amount AHC to zero in a steady state, the 
abscissa is crosses the abscissa at a point "a" repre- 
senting the state in which the outlet exhaust gas tem- 
perature T go is higher than the infet exhaust gas tem- 
perature T gj by the amount of heat generated by the ba- 
sic diesel fuel supply amount HC^^. 
[0032] The larger the temperature difference AT be- 
comes, i.e., the more the lean NO x catalyst is heated 
due to the rise of the inlet exhaust gas temperature T gj , 
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the more the correcting diesel fuel supply amount AHC 
is reduced (the absolute value is increased in the neg- 
ative direction) to suppress the temperature increase of 
the lean NO x catalyst. In the case where the inlet ex- 
haust gas temperature drops, on the other hand, the 5 
correcting diesel fuel supply amount AHC is increased 
in order to increase the temperature of the lean NO x cat- 
alyst. 

[0033] Note, because the outlet exhaust gas temper- 
ature is increased by the oxidizing heat of the supplied 
diesel fuel, an immediate decreasing correction is not 
required when the inlet exhaust gas temperature drops 
under the lower limit temperature of the window. 
[0034] Namely, diesel fuel supply amount may be cor- 
rected after the temperature difference AT becomes 
smaller than the temperature which corresponds to 
2xHC base . 

[0035] Fig. 5 shows a linear function. Other functions 
can alternatively be used as far as the relation is held 
that with the increase in the temperature difference AT, 
the correcting diesel fuel supply amount AHC decreas- 
es, while with the decrease in the temperature differ- 
ence AT, the correcting diesel fuel supply amount AHC 
increases. 

[0036] Step 412 calculates the diesel fuel supply 
amount HC by adding the basic diesel fuel supply 
amount HC^,^ to the correcting diesel fuel supply 
amount AHC. Step 414 supplies a pulse train having a 
duty factor corresponding to the diesel fuel supply 
amount HC to the solenoid valve 31 4 through the output 
interface 334, and thus controls, the amount of the die- 
sel fuel injected from the diesel fuel injection hole 311 . 
[0037] Fig. 6A and 6B are diagrams for explaining the 
effects of the present invention, in which the abscissa 
represents the time, and the ordinate the temperature 
(upper part) and the diesel fuel supply amount (lower 
part). 

[0038] In the upper part of the graph, the solid line rep- 
resents the inlet exhaust gas temperature T g , and the 
dashed line the catalyst temperature T c . In the two 
graphs, the thick dashed line represents an application 
of the present invention, and the thin dashed line the 
case in which the present invention is not applicable. 
[0039] Assume that the engine is operating at point A 
(Fig. 4) where the space velocity is SV 1 and the outlet 
exhaust gas temperature is T go (i.e., the catalyst tem- 
perature is T c ) in steady state at or before time point t r 
[0040] First, consider the case where the invention is 
not applicable, i.e., the case where only the basic diesel 
fuel supply amount is used. The condition involved is 
described below. 

[0041] At t n when acceleration starts, the intake air 
amount increases and so does the space velocity. In 
spite of this, the catalyst temperature T c remains sub- 
stantially unchanged due to the thermal capacity of the 
lean NO x catalyst. As a result the operation point moves 
rightward from point A so that, as shown by the thin 
dashed line in the lower part of the graph, the amount 



of diesel fuel supplied steadily increases and reaches a 
maximum point at time t 2 when the inlet exhaust gas 
temperature T gl reaches a maximum. 
[0042] In this way, the amount of heat received by the 
lean NO x catalyst increases not only with the tempera- 
ture increase of the exhaust gas but with the increase 
in the amount of diesel fuel supplied. As shown by the 
thin dashed line in the upper part of the graph, therefore, 
the catalyst temperature T c gradually increases to such 
an extent that it deviates from the window at time tg. 
[0043] According to the present invention, in contrast, 
with the increase of the inlet exhaust gas temperature 
T g | from time point t 1( the temperature difference AT be- 
tween the inlet exhaust gas temperature T gj and the out- 
let exhaust gas temperature T go increases. As shown 
by the thick dashed line in the lower part of the graph, 
therefore, the correcting diesel fuel supply amount AH 
suppresses the increase in the diesel fuel supply 
amount. 

[0044] Consequently, in spite of the fact that the 
amount of heat received by the lean NO x catalyst in- 
creases with the temperature of the exhaust gas, the 
diesel fuel supply amount is suppressed, so that the 
heat generated by the NO x reduction due to the diesel 
fuel is rather reduced. As shown by the thick dashed line 
in the upper part of the graph, therefore, the catalyst 
temperature T c is prevented from deviating from the win- 
dow. 

[0045] The basic diesel fuel supply amount HC base , 
which is determined from the map of the catalyst tem- 
perature represented by the outlet exhaust gas temper- 
ature T go and the space velocity SV according to the 
present embodiment, can alternatively be determined 
from the map of the intake air amount and the rotational 
speed of the internal combustion engine. In such a case, 
the speed of the internal combustion engine is detected 
by the rpm sensor 304. 

[0046] Note, this invention can be applied when the 
vehicle is running under steady state condition and the 
inlet exhaust gas temperature and the catalyst temper- 
ature are within the window. 

[0047] Further, although the diesel fuel is used as a 
hydrocarbon for reducing NO x in the above-mentioned 
embodiment, other hydrocarbon materials such as alco- 
hol can be used with equal effect. 



Claims 

1 . An exhaust emission gas purification apparatus for 
an internal combustion engine, comprising: 

a lean NO x catalyst (307) arranged in the ex- 
haust pipe (306) of an internal combustion en- 
gine (30); 

a hydrocarbon supply means (31 1) for supply- 
ing hydrocarbon into the exhaust gas for reduc- 
ing NO x upstream of said NO x catalyst; 
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a state variables detection means (302, 304, 
321 , 322) for detecting state variables (Q a , T gj , 
T c ) representing the operating conditions of 
said lean NO x catalyst; 

a basic hydrocarbon supply amount determin- 
ing means (33) for determining the basic 
amount of hydrocarbon (HC^e) supplied from 
said hydrocarbon supply means (311) in ac- 
cordance with the state variables detected by 
said state variables detection means; and 
a temperature difference detection means 
(321 , 322) for detecting the difference (AT) be- 
tween the exhaust gas temperature (Tg,) at the 
inlet of said lean NO x catalyst and the temper- 
ature (T c ) of the lean IMO x catalyst which are 
included in the state variables detected by said 
state variables detection means, 

characterized by 

a hydrocarbon supply amount correction 
means (33) for correcting the basic amount of hy- 
drocarbon (HC^gg) determined by said basic hy- 
drocarbon supply amount determining means when 
the temperature difference (AT) detected by said 
temperature difference detection means (321 , 322) 
deviates from a predetermined value (a; 2a) corre- 
sponding to an amount of heat generated by the ba- 
sic amount of hydrocarbon (HCb^) supplied from 
said hydrocarbon supply means (311 ) so as to pre- 
vent the temperature (T c ) of said lean NO x catalyst 
from deviating outside a temperature window set for 
achieving a proper purification rate. 

2. An exhaust emission gas purification apparatus for 
internal combustion engines according to claim 1 , 
wherein said predetermined value (a; 2a) is greater 
when the exhaust gas temperature (T gi ) at the inlet 
of said lean NO x catalyst drops. 

3. An exhaust emission gas purification apparatus for 
internal combustion engines according to claim 1 or 
2, 

wherein said hydrocarbon supply amount correc- 
tion means (33) uses a linear function for correcting 
the basic amount of hydrocarbon (HCb^) in ac- 
cordance with the temperature difference (AT). 

4. An exhaust emission gas purification apparatus for 
internal combustion engines according to claim 1 , 
wherein said state variables detection means in- 
cludes an intake air amount detection means (302) 
for detecting the intake air amount (Q a ) of the inter- 
nal combustion engine, and a lean catalyst temper- 
ature detection means (322) for detecting the tem- 
perature (Tc) of said lean NO x catalyst. 

5. An exhaust emission gas purification apparatus for 
internal combustion engines according to claim 4, 



8 

wherein said lean catalyst temperature detection 
means (322) detects the exhaust gas temperature 
(T go ) at the outlet of said lean NO x catalyst. 

5 6. An exhaust emission gas purification apparatus for 
internal combustion engines according to claim 1 , 
wherein said state variables detection means in- 
cludes an intake air amount detection means (302) 
for detecting the intake air amount (Q a ) of the inter- 
to nal combustion engine, and an engine speed de- 
tection means (304) for detecting the rotational 
speed of the internal combustion engine. 

7. An exhaust emission gas purification apparatus for 
15 Internal combustion engines according to claim 1 , 

wherein said temperature difference detection 
means (321 , 322) detects the difference (AT) in the 
exhaust gas temperature between the inlet and the 
outlet of said lean NO x catalyst. 

20 

8. An exhaust emission gas purification method for in- 
ternal combustion engines, comprising the steps of: 

supplying hydrocarbon into the exhaust gas for 
25 reducing the NO x upstream of a lean NO x cat- 

alyst (307) arranged in the exhaust pipe (306) 
of an internal combustion engine (30); 
detecting state variables (Q a , T gjl T c ) repre- 
senting the operating conditions of said lean 
30 NO x catalyst; and 

determining the basic amount of hydrocarbon 
(HC base ) supplied in said hydrocarbon supply 
step in accordance with the state variables de- 
tected in said state variables detection step; 
35 and 

detecting the difference (AT) between the tem- 
perature of the exhaust gas (T gi ) at the inlet of 
said lean NO x catalyst and the temperature (TJ 
of said lean NO x catalyst which are included in 
40 the state variables detected at said state vari- 

ables detection step, 

characterized by 

correcting the basic amount of hydrocarbon 
45 ( HC base) determined in said basic hydrocarbon 
supply amount determining step when the 
temperature difference (AT) detected in said 
temperature difference detection step deviates from 
a predetermined value (a; 2a) corresponding to an 
so amount of heat generated by the basic amount of 
hydrocarbon (HC base ) supplied in said hydrocarbon 
supply step so as to prevent the temperature (TJ 
of said lean NO x catalyst from deviating outside a 
temperature window set for achieving a proper 
55 purification rate. 

9. An exhaust emission gas purification method for in- 
ternal combustion engines according to claim 8 r 
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wherein said predetermined value (a; 2a) is greater 
when the exhaust gas temperature (T gl ) at the inlet 
of said lean NO x catalyst drops, 

1 0. An exhaust emission gas purification method for in- 
ternal combustion engines according to claim 8 or 
9, wherein said hydrocarbon supply amount correc- 
tion step uses a linear function for correcting the ba- 
sic amount of hydrocarbon (HC^^) in accordance 
with the temperature difference (AT). 

11. An exhaust emission gas purification method for in- 
ternal combustion engines according to claim 8, 
wherein said state variables detection step includes 
the steps of detecting the intake air amount (Q a ) of 
the internal combustion engine, and detecting the 
temperature (TJ of said lean NO x catalyst. 

12. An exhaust emission gas purification method for in- 
ternal combustion engines according to claim 11, 
wherein in said lean catalyst temperature detection 
step the exhaust temperature (7^) is detected at 
the outlet of said lean NO x catalyst. 

13. An exhaust emission gas purification method for in- 
ternal combustion engines according to claim 8, 
wherein said state variables detection step includes 
the steps of detecting the intake air amount (Q a ) of 
the internal combustion engine, and detecting the 
rotational speed of the internal combustion engine. 

14. An exhaust emission gas purification method for in- 
ternal combustion engines according to claim 8, 
wherein in said temperature difference detection 
step the difference (AT) in the exhaust gas temper- 
ature is detected between the inlet and the outlet of 
said lean NO x catalyst. 
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mungseinrichtung (33) zum Bestimmen der 
Basismenge an Kohlenwasserstoff (HCb^), 
der von der Kohlenwasserstoffzufuhrein- 
richtung (311) entsprechend den Zustands- 
groBen zugefuhrt wird, die durch die 
ZustandsgroBenermittlungseinrichtung 
ermittelt werden; und 

einer Temperaturunterschiedermittlungsein- 
richtung (321 , 322) zum Ermitteln des Unter- 
schieds (AT) zwischen der Abgastemperatur 
(T gI ) an dem Einlass des Mager-NO x -Katatysa- 
tors und der Temperatur (TJ des Mager-NO x - 
Katalysators, die in den ZustandsgroBen ent- 
halten sind, die durch die ZustandsgroBener- 
mittlungseinrichtung ermittelt werden, 

gekennzeichnet durch 
eine Kohlenwasserstoffzufuhrmengenkorri- 
giereinrichtung (33) zum Korrigieren der Basis- 
menge an Kohlenwasserstoff (HC^s), die 
durch die Basiskohlenwasserstoffzufuhrmen- 
genbestimmungseinrichtung bestimmt wird, 
wenn der Temperaturunterschied (AT), der 
durch die Temperaturunterschiedermittlungs- 
einrichtung (321 , 322) ermittelt wird, von einem 
vorgegebenem Wert (a; 2a) entsprechend ei- 
ner Warmemenge abweicht, die durch die Ba- 
sismenge an Kohlenwasserstoff (HC Basjs ) er- 
zeugt wird, die von der Kohlenwasserstoffzu- 
fuhreinrichtung (311) zugefuhrt wird, so dass 
verhindert ist, dass die Temperatur (T c ) des Ma- 
ger-NO x -Katalysators nach auBerhalb eines 
Temperaturintervalls abweicht, das so gewahlt 
ist, dass eine geeignete Reinigungsrate erzielt 
wird. 

Abgasemissionsreinigungsgerat fur Brennkraftma- 
schinen nach Anspruch 1, wobei der vorgegebene 
Wert (a; 2a) groBer ist, wenn die Abgastemperatur 
(T gi ) an dem Einlass des Mager-NO x -Katalysators 
fallt. 



1. Abgasemissionsreinigungsgerat fur eine Brenn- 3. 
kraftmaschine mit: 

einem Mager-NO x -Katalysator (307), der in der 45 
Abgasleitung (306) einer Brennkraftmaschine 
(30) angeordnet ist; 

einer Kohlenwasserstoffzufuhreinrichtung (311) 
zum Zufuhren von Kohlenwasserstoff in das Ab- 
gas zum Reduzieren von NO x stromaufwarts so 4. 
des NO x -Katalysators; 

einer ZustandsgrdBenermittlungseinrichtung 
(302, 304, 321 , 322) zum Ermitteln von Zu- 
standsgroBen (Q a , T gi , TJ, die die Betriebszu- 
stande des Mager-NO x -Katalysators darstel- 55 
len; 
einer 

Basiskohlenwasserstoffzufuhrmengenbestim 



Abgasemissionsreinigungsgerat fur Brennkraftma- 
schinen nach Anspruch 1 oder 2, wobei die 
Kohlenwasserstoffzufuhrmengenkorrigiereinrich- 
tung (33) eine lineare Funktion zum Korrigieren der 
Basismenge an Kohlenwasserstoff (HC Basjs ) in 
Ubereinstimmung mit dem Temperaturunterschied 
(AT) verwendet. 

Abgasemissionsreinigungsgerat fur Brennkraftma- 
schinen nach Anspruch 1, wobei die Zustandsgro- 
Benermittlungseinrichtung eine Einlassluftmengen- 
ermittlungseinrichtung (302) zum Ermitteln der Ein- 
lasssuftmenge (Q a ) der Brennkraftmaschine und ei- 
ne Magerkatalysatortemperaturermittlungseinrich- 
tung (322) zum Ermitteln der Temperatur (T^ des 
Mager-NO x -Katalysators hat. 
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5. Abgasemissionsreinigungsgerat fur Brennkraftma- 
schinen nach Anspruch 4, wobei die 
Magerkatalysatortemperaturermtttlungseinrich- 
tung (322) die Abgastemperatur (T go ) an dem Aus- 
lass des Mager-NO x Katalysators ermittelt. 

6. Abgasemissionsreinigungsgerat fur Brennkraftma- 
schinen nach Anspruch 1 , wobei die Zustandsgro- 
Benermittlungseinrichtung eine Einlassluftmengen- 
ermittlungseinrichtung (302) zum Ermitteln der Ein- 
lassluftmenge (Q a ) der Brennkraftmaschine und ei- 
ne Motordrehzahlermittlungseinrichtung (304) zum 
Ermitteln der Drehzahl der Brennkraftmaschine hat. 

7. Abgasemissionsreinigungsgerat fur Brennkraftma- 
schinen nach Anspruch 1 , wobei dieTemperaturun- 
terschiedermittlungseinrichtung (321 , 322) den Un- 
terschied (AT) in der Abgastemperatur zwischen 
dem Einlass und dem Auslass des Mager-NO x -Ka- 
talysators ermittelt. 

8. Abgasemissionsreinigungsverfahren fur Brenn- 
kraftmaschinen mit den Schritten: 

Zufuhren von Kohlenwasserstoff in das Abgas 
zum Verringern des NO x stromaufwartig eines 
Mager-No x -Kataiysators (307), der in der Ab- 
gasleitung (306) einer Brennkraftmaschine 
(30) angeordnet ist; 

Ermitteln von ZustandsgroBen (Q a , T gi , T c ), die 
die Betriebsstande des Mager-NO x -Katalysa- 
tors darstellen; und 

Bestimmen derBasismengean Kohlenwasser- 
stoff (HC Basis ), der in dem Kohlenwasserstoff- 
zufuhrschritt entsprechend den Zustandsgro- 
Ben zugefuhrt wird, die in den ZustandsgroBen- 
ermittlungsschritt ermittelt werden; und 
Ermitteln des Unterschieds (AT) zwischen der 
Temperatur des Abgases (T gj ) an dem EinlaB 
des Mager-NO x -Katalysators und der Tempe- 
ratur (T c ) des Mager-NO x -Katalysators, die in 
den ZustandsgroBen enthalten sind, die in dem 
ZustandsgroBenermittlungsschritt ermittelt 
werden, 

gekennzeichnet durch 

Korrigieren der Basismenge an Kohlen- 
wasserstoff (HC Basls ), die in dem Basiskohien- 
wasserstoffzufuhrmengenbestimmungsschritt 
bestimmt wird, wenn der Temperatur- 
unterschied (AT), der in dem Temperatur- 
unterschiedermittlungsschritt ermittelt wird, 
von einem vorgegebenen Wert (a; 2a) 
entsprechend einer Warmemenge abweicht, 
die durch die Basismenge an Kohlen- 
wasserstoff (HC Basjs ) erzeugt wird, die in dem 
Kohlenwasserstoffzufuhrschritt zugefuhrt wird, 



so dass verhindert wird, dass die Temperatur 
(T c ) des Mager-NO x -Katalysators nach 
auBerhalb eines Temperaturintervalls 
abweicht, das so gewahtt ist, dass eine 
5 geeignete Reinigungsrate erreicht wird. 

9. Abgasemissionsreinigungsverfahren fur Brenn- 
kraftmaschinen nach Anspruch 8, wobei der vorge- 
gebene Wert (a; 2a) groBer ist, wenn die Abgastem- 

10 peratur (T gl ) an dem EinlaB des Mager-NOx-Kata- 
lysators fallt. 

10. Abgasemissionsreinigungsverfahren fur Brenn- 
kraftmaschinen nach Anspruch 8 oder 9, wobei der 

is Kohlenwasserstoffzufuhrmengenkorrekturschritt 

eine lineare Funktion zum Korrigieren der Basis- 
menge an Kohlenwasserstoff (HC Basjs ) in Uberein- 
stimmung mit demTemperaturunterschied (AT) ver- 
wendet. 

20 

11. Abgasemissionsreinigungsverfahren fur Brenn- 
kraftmaschinen nach Anspruch 8, wobei der Zu- 
standsgroBen ermittlungssch ritt die Schritte ermit- 
telt der Einlassluftmenge (Q a ) der Brennkraftma- 

25 schine und Ermitteln der Temperatur (T c ) des Ma- 
ger-NOx-Katalysators beinhaltet. 

12. Abgasemissionsreinigungsverfahren fur Brenn- 
kraftmaschinen nach Anspruch 11, wobei in dem 

30 ' Mage r-Katalysatorermittlungssch ritt die Abgastem- 
peratur (T go ) an dem Auslass des Mager-NOx-Ka- 
talysators ermittelt wird. 

13. Abgasemissionsreinigungsverfahren fur Brenn- 
35 kraftmaschinen nach Anspruch 8, wobei der Zu- 
standsgroBen ermittlungssch ritt die Schritte Ermit- 
teln der Einlassluftmenge (Q a ) der Brennkraftma- 
schine und Ermitteln der Drehzahl der Brennkraft- 
maschine beinhaltet. 

40 

14. Abgasemissionsreinigungsverfahren fur Brenn- 
kraftmaschinen nach Anspruch 8, wobei in dem 
Temperaturunterschiedermittlungsschritt der Un- 
terschied (AT) in der Abgastemperatur zwischen 

45 dem Einlass und dem Auslass des Mager-NOx-Ka- 
talysators ermittelt wird. 



1 . Appareil depuration des gaz d'emission d'dchappe- 
ment pour un moteur a combustion interne, 
comprenant : 

55 un catalyseur du NOx au rapport air-carburant 

pauvre (307) dispose dans le tuyau d'echappe- 
ment (306) d'un moteur a combustion interne 
(30); 
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un moyen d'alimentation en hydrocarbure (311) 
pour delivrer des hydrocarbures dans les gaz 
d'echappement pour reduire du NOx en amont 
dudit catalyseur du NOx ; 

un moyen de detection de variables d'etat (302, 
304, 321, 322) pour detecter des variables 
d'etet (Q a , T gl , T c ) representant les conditions 
de fonctionnement dudit catalyseur du NOx au 
rapport air-carburant pauvre ; 

un moyen de determination de quantity d'ali- 
mentation en hydrocarbure de base (33) pour 
determiner la quantite de base d'hydrocarbure 
(HC BASE ) delivree depuis lesdits moyens d'ali- 
mentation en hydrocarbure (311) en conformity 
avec les variables d'etat detectees par lesdits 
moyens de defection de variables d'etat ; et 

un moyen de detection de difference de tempe- 
rature (321, 322) pour detecter la difference 
(AT) entre la temperature des gaz d'echappe- 
ment (T gj ) au niveau de I'entree dudit cataly- 
seur du NOx au rapport air-carburant pauvre et 
(a temperature (TJ du catalyseur du NOx au 
rapport air-carburant pauvre qui sont indues 
dans les variables d'etat detectees par ledit 
moyen de detection de variables d'etat, 

caracterise par 

un moyen de correction de quantite d'alimenta- 
tion en hydrocarbure (33) pour corriger la quan- 
tite de base d'hydrocarbure (HC^e) determi- 
nee par ledit moyen de determination de quan- 
tite d'alimentation en hydrocarbure de base 
lorsque la difference de temperature (AT) de- 
tectee par ledit moyen de detection de differen- 
ce de temperature (321, 322) devie d'une va- 
leur predeterminee (a ; 2a) correspondant a 
une quantite de chaleur generee par la quantite 
de base d'hydrocarbure (HC BASE ) delivree de- 
puis ledit moyen d'alimentation en hydrocarbu- 
re (311 ) de facon k empecher que la tempera- 
ture (T c ) dudit catalyseur du NOx au rapport air- 
carburant pauvre puisse devier k Pexterieur 
d'une fenetre de temperature etablie pour ob- 
tenir un taux depuration correct. 



ment pour des moteurs k combustion interne selon 
la revendication 1 ou 2, dans lequel ledit moyen de 
correction de quantite d'alimentation en hydrocar- 
bure (33) utilise une fonction lineaire pour corriger 
5 la quantite de base d'hydrocarbure (HCt^) en con- 
formity avec la difference de temperature AT 

4. Appareil d'epuration des gaz d'emission d'echappe- 
ment pour des moteurs k combustion interne selon 

10 la revendication 1 , dans lequel ledit moyen de de- 
tection de variables d'etat inclut un moyen de de- 
tection de quantity d'air d'admission (302) pour de- 
tecter la quantity d'air d'admission (QJ du moteur 
k combustion interne, et un moyen de detection de 

is tempyrature du catalyseur au rapport air-carburant 
pauvre (322) pour detecter la tempyrature (TJ dudit 
catalyseur du NOx au rapport air-carburant pauvre. 

5. Appareil d'epuration des gaz demission d'echappe- 
20 ment pour des moteurs k combustion interne selon 

la revendication 4, dans lequel ledit moyen de de- 
tection de tempyrature du catalyseur au rapport air- 
carburant pauvre (322) detecte la temperature des 
gaz d'echappement (T^) au niveau de la sortie du- 
25 dit catalyseur du NOx au rapport air-carburant pau- 
vre. 

6. Appareil d'epuration des gaz d'emission d'echappe- 
ment pour des moteurs a combustion interne selon 

30 la revendication 1 , dans lequel ledit moyen de de- 
tection de variables d'etat inclut un moyen de dy- 
tection de quantity d'air d'admission (302) pour de- 
tecter la quantite d'air d'admission (Q a ) du moteur 
k combustion interne, et un moyen de detection de 

35 vitesse du moteur (304) pour detecter la Vitesse de 
rotation du moteur a combustion interne. 

7. Appareil depuration des gaz d'emission d'echappe- 
ment pour des moteurs k combustion interne selon 

^0 |a revendication 1 , dans lequel ledit moyen de de- 
tection de diffyrence de tempyrature (321 , 322) de- 
tecte la difference (AT) de la temperature des gaz 
d'echappement entre I'entree et la sortie dudit ca- 
talyseur du NOx au rapport air-carburant pauvre. 

45 

8. Precede depuration des gaz d'emission d'echap- 
pement pour des moteurs k combustion interne, 
comprenant les ytapes consistant k : 



2. Appareil depuration des gaz demission d'echappe- 
ment pour des moteurs k combustion interne selon 
la revendication 1 , dans lequel ladite valeur pryde- 
terminee (a ; 2a) est plus grande lorsque la tempe- 
rature des gaz d'echappement (T gj ) au niveau de 
Tentrye dudit catalyseur du NOx au rapport air-car- 
burant pauvre chute. 

3. Appareil depuration des gaz d'emission d'echappe- 



50 dyiivrer des hydrocarbures dans les gaz 

d'echappement pour reduire le NOx en amont 
d'un catalyseur du NOx au rapport air-carbu- 
rant pauvre (307) disposy dans le tuyau 
d'echappement (306) d'un moteur k combus- 

55 tion interne (30) ; 

detecter des variables d'etat (Q a , T gi , T c ) repry- 
sentant les conditions de fonctionnement dudit 
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catalyseur du NOx au rapport air-carburant 
pauvre ; et 

determiner la quantite de base d'hydrocarbure 
(HC base ) delivre dans ladite etape d'alimenta- 
tion en hydrocarbure en conformite avec les va- 
riables d'etat detectees dans ladite etape de 
detection des variables d'etat ; et 

detecter la difference (AT) entre la temperature 
des gaz d'echappement (T gi ) au niveau de I'en- 
tree dudit catalyseur du NOx au rapport air-car- 
burant pauvre et la temperature (T c ) dudit ca- 
talyseur du NOx au rapport air-carburant pau- 
vre qui sont indues dans les variables d'etat d6- 
tectees dans ladite etape de detection des va- 
riables d'etat, 

caracterise par 

corriger la quantite de base d'hydrocarbure 
( HC base) determine dans ladite etape de deter- 
mination de quantite d'alimentation en hydro- 
carbure de base lorsque la difference de tem- 
perature (AT) detectee dans ladite etape de de- 
tection de difference de temperature devie 
d'une valeur predeterminee (a ; 2a) correspon- 
dent a une quantite de chaleur g£n6ree par la 
quantite de base d'hydrocarbure (HC^^) deli- 
vree dans ladite etape d'alimentation en hydro- 
carbure de facon a empecher que la tempera- 
ture (T c ) dudit catalyseur du NOx au rapport air- 
carburant pauvre puisse devier a I'exterieur 
d'une fenetre de temperature etablie pour ob- 
tenir un taux depuration correct. 

9. Proc6de d'6puration des gaz demission d'echap- 
pement pour des moteurs a combustion interne se- 
lon la revendication 8, dans lequel ladite valeur pre- 
determinee (a ; 2a) est plus grande lorsque la tem- 
perature des gaz d'echappement (T g{ ) au niveau de 
I'entree dudit catalyseur du NOx au rapport air-car- 
burant pauvre chute. 

10. Procede depuration des gaz remission d'echap- 
pement pour des moteurs a combustion interne se- 
lon la revendication 8 ou 9, dans lequel ladite etape 
de correction de quantite d'alimentation en hydro- 
carbure utilise une fonction lineaire pour corriger la 
quantite de base d'hydrocarbure (HC^g) en con- 
formite avec la difference de temperature (AT). 

11. Procede depuration des gaz d'emission d'echap- 
pement pour des moteurs a combustion interne se- 
lon la revendication 8, dans lequel ladite etape de 
detection des variables d'etat inclut les etapes con- 
sistant a detecter la quantite d'air d'admission (Q a ) 
du moteur a combustion interne, et a detecter la 



temperature (T c ) dudit catalyseur du NOx au rap- 
port air-carburant pauvre. 

12. Proc6d6 depuration des gaz d'emission d'echap- 
s pement pour des moteurs a combustion interne se- 

lon la revendication 11 , dans lequel dans ladite eta- 
pe de detection de temperature du catalyseur au 
rapport air-carburant pauvre, la temperature des 
gaz d'echappement (T go ) est d6tect6e au niveau de 
10 la sortie du catalyseur du NOx au rapport air-carbu- 
rant pauvre. 

13. Procede depuration des gaz demission dechap- 
pement pour des moteurs a combustion interne se- 

15 Ion la revendication 8, dans lequel ladite etape de 
detection des variables d'etat inclut les etapes con- 
sistant a detecter la quantite d'air d'admission (Q a ) 
du moteur a combustion interne, et a detecter la Vi- 
tesse de rotation du moteur a combustion interne. 

20 

14. Procede depuration des gaz demission d'echap- 
pement pour des moteurs a combustion interne se- 
lon la revendication 8, dans lequel dans ladite etape 
de detection de difference de temperature, la diffe- 
rs rence (AT) dans la temperature des gaz d'echappe- 
ment est detectee entre I'entree et la sortie dudit 
catalyseur du NOx au rapport air-carburant pauvre. 
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Fig. 2 
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Fig. 3 
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Fig. 4 
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